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Abstract
Pukis, Rick “Pook” M.S. April 1997 Resource Conservation
From Scenic Aesthetics to Ecological Aesthetics: Testing the Affect of Interpretative 
Messages and the Video Medium on Aesthetic Perceptions and Evaluations of Ecosystem 
Management Practices.
Director: Wayne A. Friemund
In the past, neglecting aesthetic issues in managing forested landscapes have resulted in 
numerous management conflicts (Nasseuer 1993). When an individual initially looks at a 
landscape, they usually judge the health of that landscape by its aesthetic appearance 
(Kaplan, 1987). The appearance of forests are often judged on how attractive instead of 
how ecologically sound the forest structure is. The success of ecosystem management 
policy in the United States Forest Service and other Federal and private agencies will 
depend on informing the uneducated public about an aesthetic based on ecological health 
and functioning otherwise known as an ecological aesthetic.
The research reported here involved an investigation of participants aesthetic perceptions 
in a recreational context of different ecosystem management based silvicultural practices 
from a stand viewpoint. A ten minute educational message on videotape was designed 
using the latest video and computer software and hardware. This educational message 
informed the participants on the differences between scenic and ecological aesthetics.
Video footage of four different silvicultural practices were shown to respondents and 
respondents then evaluated the appropriateness of the four different silvicultural practices.
A sample of the groups were broken into two distinct groups in which half of the 
respondents were shown the educational message about ecological and picturesque 
aesthetics and half were not. A comparison of groups was made to see if the educational 
message had any impact on individuals.
Findings indicate participants from a stand viewpoint found all the silvicultural treatments, 
shelterwood, commercially thinned, uneven-aged and the control settings appropriate in a 
recreational context. Strong support was found in using digital and videotape technology 
as a tool to educate and inform participants. Most individuals tested were found already to 
be highly educated in the differences between scenic and ecological aesthetics. Individuals 
had prior knowledge of most of the terms and concepts prior to viewing the educational 
video. Management and future research implications are discussed.
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IN TRO DUCTIO N
... ”One o f the most pressing challenges fo r  the individual is the depression and the tension 
resulting from  existence in a world which is increasing less pleasing to the eye. Our peace 
o f mind, our emotions, our spirit, even our souls, are conditioned by what our eyes see 
(Mrs. Lyndon B. Johnson, White House Conference on Natural Beauty 1965)
Aesthetics play an important role in the lives of a majority of Americans. Whether 
deciding on the shirt or dress one is going to wear, the style of automobile one wants to 
purchase, or a Saturday afternoon enjoying the scenery, aesthetics play a major role in the 
way people view the environment. The practical type of aesthetics (deciding on the color of 
shirt one is going to wear) is termed “applied aesthetics” because of its deliberate 
application for some practical purpose (Berleant 1992). On the flip side, enjoying natural 
scenery on a Saturday afternoon is more of an abstract aesthetic, commonly referred to as a 
scenic aesthetic. Often one searches out landscapes that are beautiful or aesthetically 
pleasing, and that don’t involve human made distractions. This could be a sea of green 
forests, high alpine snow covered peaks, or a crystal clear azure lake.
Scenic aesthetics influence the way people view the condition or health of a forest. 
Often if a forest looks unsightly, for example, a mountain side that has been clearcut, the 
public perceives that forest to be unhealthy. If the public sees a forest dense with green, 
the public perceives a healthy forest (Gobster 1992). Viewing the natural landscape in a 
visual sense only is termed a scenic aesthetic. Viewing nature with an understanding of the 
functioning of an ecosystem is referred to as an ecological aesthetic.
This scenic interpretation the masses have of nature could impact the direction the 
Forest Service has embarked upon in managing the Nation’s forests. Ecosystem 
Management, means the Forest Service will manage forests to maintain the integrity and 
health of forest ecosystems yet continue to use forests for extractive benefits. The public’s 
acceptance of managing the Nation’s forests using ecosystem management will mean 
enlisting the public’s support. Whether from a conservation, resource extraction, or central 
perspective, the Forest Service needs to gain public support for ecosystem management. 
Gaining public acceptance of ecosystem management will mean incorporating appreciation 
of an ecological aesthetic.
Different ecosystems will require different treatments to maintain ecosystem health. 
Most of these treatments will include timber harvesting and prescribed bums. For these 
reasons, it will be important to discover the public’s aesthetic preferences in the use of 
different silvicultural treatments in different forest types. One way to assess the public’s 
preferences would be for forest scientists to take the public to various stand treatments and 
record their reactions, a very expensive technique. However, with advances in computer 
and video technology the forest can advantageously be brought to the public. Today 
researchers can economically use computer imaging technology to determine what 
silvicultural techniques the public believes to be appropriate. In fact, aesthetic research 
could go one step further; determining whether video/computer aided educational 
messages can change one’s perception from a scenic to an ecological standard.
I. THE NATURE OF ECOSYSTEM MANAGEM ENT  
7. Definition O f  Ecosystem Management
There have been many definitions and interpretations of the term ecosystem 
management. Often the term ecosystem management connotes a different meaning to 
different individuals.
Biologist Ed Grumbine director of the Sierra Institute at the University of California, Santa 
Cruz composited a definition based on the input of 33 authors. Grumbine said:
“Ecosystem management integrates scientific knowledge of ecological relationships within 
a complex sociopolitical and values framework toward the general goal of protecting native 
ecosystem integrity over the long term” ( Devine 1994).
Grumbine’s definition is good because it is broad and integrates a lot of smaller ideas into 
one all encompassing definition. Associate chief of the Forest Service David Unger’s 
definition of ecosystem management is a definition which tries to retain the viability of 
forest health along with the extraction of forest products. Unger writes:
“Ecosystem management (is) an approach to the management of natural resources that 
strives to maintain or restore the sustainability of ecosystems and to provide present and 
future generations a continuous flow of multiple benefits in a manner harmonious with 
ecosystem sustainability”(Devine 1994).
Politically and scientifically taking this stance seems to make sense. Politically, 
national forest resources cannot be locked up because too many individuals are 
economically sustained by these resources. Scientifically, a healthy ecosystem must be 
retained for the many non extractive benefits the nation’s forests provide. The Nation’s 
Forests must be retained in a healthy state for continued use by future generations therefore 
this definition was used in this study.
2. Ecosystem Management In The Context O f  Forest Management In The 
Bitterroot Valley
A brief chronological history of the Forest Service and the principles of ecosystem 
management will help to explain this shift towards ecosystem management. The context of 
this history will be through the Bitterroot National Forest, in Northwestern Montana, 
where the following research took place.
When the Forest Service was created in 1905, the Transfer Act made the Forest 
Service responsible for protecting the nation’s forests, while providing a continuous flow 
of water and timber. Legislation (the Multiple Sustained Yield Act) in the 1960’s 
broadened the Organic Act to include mineral and gas extraction, protection of fish and 
wildlife, and to provide recreational opportunities. After World War II and the Korean 
War, a housing boom created a demand for wood. Because much of the country’s private 
timber reserves were used up for the war, demand was focused on the National Forests. 
These accelerated cuts attracted much public attention because of their size and quantity. 
Many people began to question the Forest Service’s accountability to its mission.
For example, The Bolle Report co-authored by Dean Bolle of the Forestry School at the 
University of Montana stated the Forest Service had lost its multiple use mission. The 
Forest was being used for the extraction of timber only. The Bolle Report stressed the 
importance of harvesting ecologically and in an aesthetically acceptable fashion. During this 
time other National Forests were encountering the same stiff opposition to timber 
harvesting, like the Tongass National Forest in Alaska and the Mononaghella in West 
Virginia. Extraction of timber from Forest Service lands was in jeopardy after the Forest 
Service lost a number of legal challenges. Many changes in Forest Service Management of
National Forest then began to take shape. One example is the enactment by Congress of 
the NFMA (National Forest Management Act) to legally guarantee that the Forest Service 
could continue to manage forests by the extraction of timber. At this same time, the Forest 
Service started to incorporate new standards in extractive management theory using 
ecosystem management principles, even if that term was not in use yet. The principle of 
simultaneously managing forest health along with extraction began. Unfortunately the 
Reagan Administration during the 1980’s, prevented this ecological approach from 
becoming an integral part of the extraction process (Salwasser 1995).
Accelerated timber harvesting of the 80’s brought more legal challenges along with the 
controversy over old growth and the spotted owl. At this time, Forest Scientist, Jerry 
Franklin came up with the concept new forestry, where the goal was to maintain 
biodiversity, biological legacies and large age classes in old growth forests. The political 
climate in Washington began to change once again with the Bush Administration. It was 
influenced by the fact that many of the National Forests were closed to logging by court 
action. Then Chief of the Forest Service, F. Dale Robertson along with other forest 
managers and the Bush administration wanted to open up forests for extraction and had to 
change the direction of the Forest Service to do it. The program New Perspectives in 
Forestry was created. New Perspectives took some of Franklin’s ideas and expanded 
them. The goal of New Perspectives was to involve researchers, forest managers and the 
public together to manage National Forests for multiple benefits that would maintain 
ecological health along with forest productivity.
Lick Creek Experimental Forest Research in the Bitterroot National Forest became one of 
first projects to happen in the New Perspectives program. Over 250 different projects all 
over the country began from this new direction. From this process the Forest Service in 
1992 adapted a new policy called Ecosystem Management.. Ecosystem management
brought together these principles of multiple use, sustained yields, more public 
participation, better integration of science and management, and more emphasis on a 
diversity of values and uses. With the election of the Clinton Administration, the policy of 
ecosystem management was adapted by other land management agencies, including the 
Bureau of Land Management and the National Park Service (Salwasser 1995).
3. Place O f Aesthetics In Ecosystem Management
Scientists have documented how aesthetic experiences play an extremely important 
role in the way forests are viewed ( Kaplan 1987).The perceived health of a forest and 
aesthetic evaluations are related to one another (Hull, 1988; Nassuer, 1988).
People make decisions based on first impressions. Most often one’s first sight or 
initial response to an environment is an aesthetic one (Kaplan 1987). This has serious ‘
implications for natural resource managers and for ecosystem management. If a majority of 
recreationists believe that only aesthetically pleasing forests are healthy forests people might 
not be willing to adjust aesthetic judgments to match the long-term ecological goals of 
ecosystem management.
Gobster ( 1992) stressed the importance of aesthetic perceptions in forest harvesting 
situations:
“In forests as in many other environments, people form perceptions of a place 
based on what they see and experience from an aesthetic point of view. This might 
especially be the case for those who are there for recreational purposes. Because of 
its primary nature, aesthetics also can color how other aspects of a forest will be 
evaluated. For this reason, “visual resource management” has become a critical 
prerequisite to managing forests for recreation, timber, and other resource values”.
With the future direction of ecosystem management principles dependent upon use 
of prescribed fire and continued harvesting of timber, aesthetic implications will be 
extremely important. Public acceptance of ecosystem management might well rest upon 
understanding ecosystem management principles.
As Gobster (1993) and Echelberger (1979) point out, forests that are managed (in 
an ecosystem context) for resource extraction could have difficulty with maintaining 
aesthetic values. For example, if management strategy dictates thinning to retain a healthy 
ecosystem, this thinned landscape could be perceived by the public in a negative fashion. 
When in reality, the forest is being managed properly, to meet long term goals of 
ecosystem management. Serious ramifications could arise with areas that are heavily 
managed for resource extraction in the framework of ecosystem management.
Forest management which is ecologically sound yet done in an aesthetically 
displeasing fashion could negatively impact the way the public comprehends ecosystem 
management. Harvesting in an aesthetically pleasing fashion while educating the public on 
the principles of forest stand dynamics should help gain public’s support of ecosystem 
management.
Educating the public about different silvicultural techniques and why some 
silvicultural techniques are used in place of others will be an important directive to get to the 
public. Vodak (and others 1985), and Echelberger (1979) found that the higher the 
proportion of trees harvested, the lower the perceived aesthetic value of that area. However 
Becker (1983) found some recreationists did not negatively perceive clearcutting, when the 
silvicultural treatment aided their recreational activity. A common example would be berry 
picking or hunting, activities that clearly benefit from an open stand. Additional research 
indicates that the presence of other signs of past forest harvesting, i.e., slash piles, stumps.
and bare soil can influence aesthetic values (Brush 1979, Daniel and Boster 1976, Whillhite 
and Sise 1974). However in the context of ecosystem viability, aesthetic preferences of the 
harvesting techniques (such as seed tree, commercially thinned and uneven-aged 
management) used to return stands to presettlement conditions should be examined in forest 
type context. Finding a balance between harvesting and aesthetics when educating the 
public will be important to the future success of ecosystem management.
II. CONCEPTUAL FRAMEWORK: PAST AESTHETIC RESEARCH
Many researchers ( Rees 1975, Huth 1972, Nash 1973 and Cox 1985, Gobster 
1992) believe aesthetic preferences are culturally induced. Landscape aesthetic preferences 
have been documented to come from a variety of cultural influences. Some of these 
documented influences are age, gender, ethnicity, regionality and recreational activity 
(Gobster 1992). Gobster goes on to point out that the two most dominate factors are culture 
and history. In Yi- fu Tuan’s book Passing Strange and Wonderful (1994) he states:
“The aesthetic impulse through rooted in nature (biology) is directed and colored by 
culture. Indeed, the ability to appreciate beauty is commonly understood as a specialized 
cultural competence, which varies from individual to individual and from group to group.”
Tuan recognized cultural influence in aesthetic preference. But he also feels that 
beauty is shaped by sensitive perception and feeling. He believes that the more sensitive 
one becomes to beauty, the more enjoyment one finds in the world. Put another way, 
beauty brings enjoyment. In many wilderness situations a number of visitors probably 
experience the wonderment Tuan writes about, as an escape from the otherwise utilitarian 
designed society most people live in.
These culturally induced aesthetic preferences grew from a tradition of landscape 
paintings and aesthetic history that began centuries earlier in Europe (Gobster 1992). 
Individuals that judge the beauty of the natural environment based on art and landscape 
ideals brought from Europe, view the environment as a scenic aesthetic. This research is 
based upon the position that if ecosystem management is going to be accepted by the 
public, the public should be educated to view the natural environment in an ecological 
aesthetically pleasing fashion too.
A. The Scenic Aesthetic Paradigm And Preferences For Forested  
C onditions
Empirical studies have shown what specific qualities bring visitors pleasure when 
viewing forested landscapes. The qualities that have been found to delight recreationists 
are “near view” forest stands with large trees, herbaceous ground covers, and an open 
mid-story with a high visual penetration (Gobster 1993, Buhyoff 1986, Brown and Daniel 
1984). In fact, not only is it a logical conclusion but well documented that visitors like to 
view natural areas from a distance. These views are most desirable when they exhibit a 
high topographic relief (Buhyoff 1982, Gobster 1989). These documented attributes are 
the same elements landscape architects, painters, and photographers have expressed in their 
art and work for the last 200 years. What most visitors do not realize is that they 
subconsciously frame the landscape in the manner photographers have “taught” them. This 
has conditioned visitors to view the landscape as a snapshot in time instead of a living 
dynamic system.
B. Static Snapshot Vs. Dynamic Nature
Not only did the landscape garden initiate scenic ideals, the landscape garden also created 
the obstacle of viewing landscapes as a dynamic environment (Crandell 1986). This is
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why most visitors today view landscapes as a snapshot in time, a photographic image, a 
non-changing environment instead of a dynamic always modifying environment or as a 
progression of events on a time scale. This static view of nature is very entrenched in our 
culture. For example, the Department of Transportation has designed many scenic 
overlooks and turnouts which view landscapes in a framed photographic fashion for 
travelers on the national highway system. Problems arise because nature is not static. 
Nature is a living changing entity. The public needs to understand this flip side, the 
ecologically dynamic nature of forests.
The perception that change is natural must become part of the American mind if 
ecosystem management is going to be successful. Gobster (1993) documents there is 
aversion to change “which signals a disruption in our static ideal of nature.” Some of the 
factors that are disruptive to the desirable aesthetics are fire, insect, disease outbreaks, 
down wood, snags, and dead trees. These factors are components of a healthy functioning 
ecosystem (Kimmins 1992). Many visitors are so distant from the environment, 
recreationists have forgotten its cyclical relationship, moving from life, to health, to death, 
and repeating.
Its been discussed that timber harvesting might create a real impediment to 
Americans understanding ecosystem management. In research done by Oliver and Larson 
(1990) human activities appear less drastic when people realize that forests are casual, 
temporary, assemblages of plants which are not closely co-evolved and which compete 
vigorously with each other and are constantly subjected to disturbances. Human activities 
basically mimic different aspects of natural disturbances. Education may help clarify this 
point.
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In forest stand dynamics there has to be an event, or disturbance that causes 
changes to begin to happen. These disturbances are the cause for the ever dynamic changes 
in nature. Disturbances are an integral part of forest stand dynamics. Today, 
silviculturalists believe many disturbances, including weather, disease, insects and fire, 
cause major and minor changes which begin the whole dynamic process in forests. Forest 
silviculturalists believe many human disturbances such as select tree cutting, seed tree 
thinning, and even clearcutting, can mimic natural disturbances.
This process or cycle of dynamic change in forests is referred to as stand 
development. A disturbance initiates this natural process by allowing certain species to 
begin invading a site. The process of stand development can be divided into 4 stages, 
stand initiation, stem exclusion, understory reinitiation and old growth. Silviculturalists 
refer to a group of trees which arise after a common disturbance as a cohort. Invasion of 
this cohort is part of the first stage of the cycle of stand development (Oliver and Larson 
1990). When visitors view a landscape or forest without this silvicultural/ecological 
perspective, or non stand dynamic fashion, this lack of understanding can influence the 
viewer to see nature incorrectly. This static view of nature is a hurdle that may be 
overcome by use of education as a tool. The research reported in this paper uses computer 
visualizations to illustrate how landscapes change over time. But education has to do more 
than show that forests are dynamic in nature. Education has to be used to explain why an 
ecological perspective of nature is so important.
12
2. N ature O f E cological A esthetics
Integrating ecological aesthetics into the overall view of scenic aesthetics has been 
suggested by many as the proper basis for understanding the whole aesthetic meaning of 
forested landscapes (Callicott 1992, Thayer 1989). Notions of ecological aesthetics 
compliment the appearance of natural settings with the inclusion of an understanding of the 
functional relationship between the setting and the observer. Thus, this provision of 
information is central to the establishment of an ecological appreciation.
Aldo Leopold is often considered the father of ecological aesthetics. In a Sand 
County Almanac Leopold explained an ecological aesthetic with an example from his 
home state of Wisconsin. Leopold explained that people believed areas such as bogs, fens, 
or prairies were not important because these areas did not contain obvious picturesque 
qualities. In fact the opposite was actually true. Wetlands contain a huge diversity of 
species variety. Leopold believed (and was correct) these natural areas were a storehouse 
of biological diversity; An ecological beauty revealed to only those who could “see”. 
Leopold disdained the exclusive scenic feeling of beauty that pervades the public when he 
stated his dislike for “that under-age brand of esthetics which limits the definition of 
scenery to lakes and pine trees”(Leopold 1949, 191).
Leopold felt this inaccuracy could be changed by educating the public or as he put it 
“a job not of building roads into lovely country, but of building receptivity into the still 
unlovely human mind.” In a “Conservation Esthetic” Leopold states that the perception of 
beauty and quality comes with an understanding of the natural processes through which 
ecosystem are maintained. The problem with scenic aesthetics is that it takes into account
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only what one sees. It did not look below the surface at the ecological integrity of the site. 
As Leopold states
“Our ability to perceive in nature begins as in art with the pretty. It expands through 
successive stages of the beautiful.”
A. Learning Theory
People usually leam using four principle modalities, visual, auditory, kinesthetic, 
and abstract codes and symbols (Christenson 1990). Using a number of different receptors 
the Learning Domains Construct divides learning skills into 3 basic domains, cognitive, 
affective, and kinesthetic. The kinesthetic domain is the use of motor skills and is really 
not applicable to this discussion. Cognitive abilities “involves knowing information, 
,recognizing elements of the landscape and putting them together in an understanding way 
or developing concepts. Common ways to reach this domain include talks or lectures, 
written labels or brochures, charts and exhibits” (Knudson 1995). The final theory of 
learning behavior are affective abilities, abilities which involve “feeling and learning, at the 
emotional level, including the developing and expressing sentimental attitudes. Common 
interpretive approaches that are part of affective learning behavior include discussion, 
photography, painting, music and drama (Knudson 1995).
Piaget, a theorist on human development, explained that cognitive development 
evolves on the theory of learning at different levels at different ages. This hierarchy of 
learning means that a young child starts comprehending simple concepts and then progress 
as he/she ages, into more complex theories. Another way of describing this hierarchy is 
while young, an individual is able to understand substantive examples and while 
developing into adulthood begins to understand the abstract.
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To apply this theory in learning ecological principles, it is best to begin teaching 
these parameters at a young age. Children as long as they are not too young should be able 
to comprehend ecological discourse because its based on logic. Nevertheless one is never 
too old to leam, making ecological principles comprehensible by adults as well. The whole 
premise of learning to see in an ecological aesthetic is based on understanding the 
functioning of a particular ecosystem. Cognitive abilities are used in that process instead of 
one’s affective reactions. In fact, this is the dominant principle behind understanding the 
difference between the scenic versus ecological aesthetic debate. As Flader and Callicott 
summarize Leopold in The River Of the Mother of God (1991, p. 10)
“By contrast ( referring to the concept of scenic aesthetics) in Leopold’s 
revolutionary land esthetic all the senses, not just vision, are exercised by a refined 
taste in natural objects, and esthetic experience is as cerebral as it is perceptual.
Most important, form follows function for Leopold as for his architectural 
contemporaries. For him, the esthetic appeal of the country, in other words, has 
little to do with adventitious colors and shapes and nothing at all to do with its 
scenic and picturesque qualities... but everything to do with the integrity of its 
evolutionary heritage and ecological processes.”
This study will try to address and modify one’s cognitive abilities, reaching this domain 
through a ten minute video message.
B. Com m unication
Logically, the first step is to begin teaching the public about the principles of 
ecosystem management. The best way to introduce the public to changes in the ways of 
ecosystem management is the tool of education. There are many theories when it comes to 
the best ways to communicate. Clearly there are many different techniques in 
communication; from direct person to person to television commercials, from pamphlets to 
pencils. Managers should examine these different forms of communication and use them to 
educate the public on ecosystem management. In fact the Forest Service has begun this
15
process. For example, the Northern Region of the Forest Service that manages the 
Bitterroot Range of Western Montana, recently included an 8 page supplement to the local 
daily newspaper discussing and showing illustrations and photographs of the concepts of 
ecosystem management entitled Eco-Update {Missoulian 1995). It was a well laid out 
document with plenty of examples. Tools such as these are the key with this premise.
A more specific example of what action the Forest Service should take is one of 
complete honesty with the public. In the past, landscape architects have dealt with 
harvesting techniques by hiding them from the public (Wood 1988 ). A no-see-um strip 
referred to the buffer zones that hid extensive harvested areas from sight. The Forest 
Service could reveal the results of their management techniques and explain why the 
harvesting was done in that fashion to the public. The sooner the visitor starts to see and 
understand changes in the dynamic forest environment the better (Thayer 1989). Tell 
visitors the reason why certain areas should be clearcut, others commercially thinned or 
harvested and other units selectively logged. Explain why large control or commercially 
thinned units have to dominate certain ecosystems. These methods will work better if 
public support is enlisted from the beginning.
The Forest Service should continue to involve the public in making decisions. 
Different offices of the Forest Service (for example The Stevensville and Darby offices in 
Western Montana) have used a public planning process where the public is invited from the 
very beginning to work on establishing guidelines for the future of forested lands in their 
community. Field trips are included in this process where the public is invited out to 
experimental plots to view ecosystem management principles first hand. The public has 
responded very favorably to these field trips (Brunson 1992, Pukis 1994).
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C. Values of Com m unicating Ecological Aesthetics
Another challenge in aesthetic research is teaching the values of ecological 
aesthetics. Revealing the advantages of ecological aesthetics to the public could be an 
additional tool in gaining acceptance of ecological aesthetics. Having looked at both scenic 
and ecological aesthetics separately, a comparison helps reveal benefits and disadvantages 
of each. Gobster ( 1992) assembled a very helpful table where one can easily see the 
differences between the two ideals.
Scenic Vs Ecological Aesthetics
1. P erson
2. Landscape
3. Interaction
4. Outcome
In the first subheading, the person view, the scenic aesthetic limits one to an 
immediate homeocentric view of the environment. Pulling off the side of the Interstate to 
view a scenic vista and gaining nothing but a short feeling of exhilaration is a good example 
of this view. This scenic view is limiting when compared to the ecological standard 
because people understand they are part of nature and view nature in an ethical, educated, 
cognitive manner. More is gained by this seeing in this ecological aesthetic.
In the second subheading, landscape, the comparison of viewing nature from a 
static instead of a dynamic nature is the difference between the two positions. Gobster 
summed this up well by using the expression “ taken at face value” for the scenic value 
while the ecological aesthetic finds a “symbolic, deeper meaning” in viewing landscapes. 
This points out the importance in seeing the forest for more than just the trees. The other
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important difference illustrated here is that scenic values are seen as “tidy and pristine” 
when ecological aesthetics see nature as “messy”. This is an indication that the tool of 
education could be used to teach the public in the reasons messy is sometimes not 
unfavorable.
The third category, interaction reveals a more “active” role which stimulates the 
visitor instead of the more “passive, accept as given” view. This factor injects the 
possibility of opening one’s horizons perhaps a “deep ecology” or seeing the values of 
other uses.
The fourth subheading is the most profound, because the differences between the 
two philosophies are light years apart. In an ecological aesthetic, benefits such as 
“understanding, involvement, deep values, identity and sense of place are the catalyst for 
internal and external change” and dwarf scenic aesthetic’s few short term benefits such as 
“pleasure and mood change”.
Gobster (1992) makes it clear that, seeing the environment beyond a scenic aesthetic adds 
purpose to an otherwise one sided view of nature.
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3, Image Capture Technology Can Provide Tools To Meet These Challenges
A. Appropriateness O f Depicting Change And Dynamics Via Video 
T ech n o lo g y ,
With the technology currently at our disposal it is possible to show the public the 
dynamic nature of the forest. For this study, using (static) still photographs taken over a 
period of 70 years from the same location, was used along with morphing technology, to 
illustrate dynamic change to recreationists. This is extremely important because it can begin 
to debunk the static view of nature. This is one of the benefits of living in a technological 
society. There is no better way to educate the public about ecological aesthetics than with 
an dynamic view of temporal events.
B. Photographs And Videotape Are Valid Surrogates
The validity of using slides as an valid medium in assessing aesthetic values of 
biophysical settings has been documented in the work of many researchers This slide work 
has found that responses to landscape settings closely correspond to in situ presentations 
to the same landscapes ( Daniel and Roster, 1976, Zube 1974, Feimer 1979, Nassauer 
1983, Stewart 1983). The validity of video imaging presentation has also been validated. 
(Pitt, Nassauer, Lime , Synder, 1993). As technology continues to advance and the costs 
of this technology continues to lower in price, the quality of the simulations will continue to 
improve. For example, virtual reality, a new technological break through, allows the 
viewer to view a scene 360 degrees in real time!
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C. Videotape Imagery Can Be Used To Educate And Evaluate 
D ifferent Silvicultural Treatm ents.
Joseph Pulitzer said:
“Put it before them so they will read it, clearly so they will appreciate it, picturesquely so 
they will remember it and, above all accurately so they will be guided by its light.”
and Albert Einstein said:
"If I can't picture it, I can’t understand it."
Today, the visual arts, especially broadcast film and videotape have become an 
extremely important and accepted instrument to express ideas. Today the masses watch 
television screens to be entertained and educated. Where seven years ago Desk Top 
Publishing (DTP) took the world by storm replacing the typewriter, Desk Top Video 
(DTV) promises the same. Today it is possible to use computers to do nonlinear digital 
editing. What this means is that any land management agency will have at its fingertips the 
technology at an affordable cost to produce their own educational videotapes. In times of 
budgets becoming smaller and lack of personnel for educational purposes, DTV could 
become the most important tool of the 90’s. One of the benefits of this digital technology 
previously explained was the ability of illustrating change over time. With the recent 
introduction of digital video cameras along with DTV the ability to produce professional 
quality video tape programs is here.
In this research, digital technology was used to bring the forests to the people. Of 
course by bringing the forests to respondents, time and costs can be greatly reduced. In 
this research the videotape medium was used in two major ways: First it was used to 
illustrate (for evaluation purposes) different silvicultural treatments being used to bring 
harvested stands back to presettlement conditions in the Lick Creek area of the Bitterroot 
National Forest, Secondly, the videotape medium was used to effectively present 
educational information on scenic and ecological aesthetics. Other researchers have used 
this videotape technology successfully in past research. Nassauer (1989) describes the
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advantages of ICT technology being able to present complex ideas in a short time and in a 
compelling format (videotape) that is highly accepted. Next it is important to make sure the 
context this medium is used within is fully understood.
4, Appropriateness In A Contextual Setting
The factors that influence acceptability are complex. Once the process of ecological 
understanding is integrated into scenic aesthetics, the factors that can then influence each 
respondent’s acceptability level of a landscape can be many and diverse. What is 
acceptable to one person might not be acceptable to another for social, economic, cognitive, 
or other reasons. Asking a respondent how appropriate instead of how acceptable an action 
is, removes many of these external influences. Because acceptability deals with various 
subjective values where as defining an action as appropriate means the action was initiated 
for a necessary outcome.
Gobster (1992, p. 10) explained appropriate by writing:
“ The concept of appropriateness ... ties aesthetics together with land ethics and 
stewardship in that it seeks a harmonious ‘fit’ or congruity between human activity 
and the natural world. This contrasts with the concept of acceptability, which seems 
more human-centered and implies the setting of standards of minimum adequacy, or 
limits to admissible, tolerable, or permissible change.”
Therefore the action itself is judged, in levels of appropriateness, not the factors that lead to 
making a decision of why that action was decided upon. In defining Ecosystem 
Management, humans are part of the environment and will continue to remove forest 
resources. Finding how respondents will rate the degree of appropriateness in different 
silvicultural treatments in a contextual relationship while maintaining a healthy ecosystem is 
the goal of the study.
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Context, as Brunson (1994) points out, is an important dimension of the 
acceptability/appropriateness debate. Context, or setting has to be fully explained to 
respondents because management action of a certain type might only be appropriate in a 
certain context. For example, a clearcutting treatment could be an appropriate treatment in a 
stand labeled for salvage logging, but not in a stand that is classified as designated 
Wilderness. The questionnaire in this study makes clear to respondents, the context of 
setting the treatment is being viewed in.
In summary, when weighing values that are ecological in nature, measuring 
appropriateness instead of acceptability provides a much more accurate standard of 
significance. This appropriateness context shifts the value judgment to where it can be 
measured without affective factors impacting the decision. Appropriateness goes one step 
further in measuring the specific action in the context of a specific setting.
5 .  Problem Statement
Today the buzz-word in resource management, is ecosystem management. Where ever 
one looks in resource management, on the national or local level, the image is that our 
National Forests are in a very unhealthy state. The cause of this illness can be attributed to 
many factors such as bad mining practices, excessive logging, grazing, and the exclusion 
of fire for 80 years. Ecosystem management is the measure that has been designed to 
address these and other issues. Wide acceptance and successful implementation of 
ecosystem management will be by enlisting public support. Still, most of the public’s 
initial response when visiting a National Forest is a judgment of forest health based on the 
scenic aesthetics. Judgments solely based on scenic aesthetics are inaccurate. To carry out 
ecosystem management and achieve its goals, it will be important to uncover visitors scenic
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aesthetic values and educate these visitors in the principles of ecological aesthetics.
Gobster (1993, p.9) notices the need for this research when he stated:
“Along with basic management practices, we also need more information on people’s 
aesthetics’ responses to the structure and function of forest ecosystem”.
Therefore:
Im plem enting ecosystem management successfully in National Forests 
means educating visitors to adapt and view nature in an ecologically 
aesthetic manner.
This study will attem pt to answer the following questions:
1. Can a surrogate medium such as videotape be used to change the public successfully
from a scenic aesthetic too an ecological one?
2. After being educated in ecological principles, which silvicultural techniques fair better 
in perceived appropriateness than others in the public mind?
6, Objectives A nd  Hypotheses
Objective 1. Evaluate the efficacy of video tape in: acceptability of different silvicultural 
treatments.
HI The perceived appropriateness of ecosystem management treatments will be correlated 
with education about picturesque and ecological aesthetics.
Objective 2. To determine if recreationists educated in ecological aesthetics have different 
values than those not educated in ecological aesthetics.
H2 The perceived appropriateness of ecosystem management practices within a 
recreational context will be correlated with environmental values.
O bjective 3. Produce a video tape to articulate the difference between scenic and 
ecological aesthetics.
H3a Recipients will know more about aesthetics after they saw the video than before. 
H3b, The average person will agree the video was helpful in understanding aesthetics.
III. M ETHODS
1. Simulation O f Natural Environments
A. S.B.E. M ethod Used To Remove Artist License and Bias.
As previously discussed, the advantage of simulating natural environments is the 
cost. It is much less expensive and time consuming to bring the forest to the viewers than 
to bring the viewers to the forest. Research indicates photographs can simulate believable 
landscapes, to be used in place of in situ research (Daniel and Boster, 1976, Zube 1974, 
Feimer 1979, Nassauer 1983, Stewart 1983).
“Data visualizations are sufficient to the extent that adding detail, higher resolution, 
color fidelity, animation or other features does not improve the match between 
representation-based and direct responses” Daniel (1992 p. 263).
However it is imperative to use a framework that will maintain the integrity of the 
research. Daniel and Boster (1976, p. 17) created a framework, the Scenic Beauty 
Estimation (SBE) procedure that is often emulated by researchers because of its reliability 
to produce the same measurements on applications with the same landscapes and the same 
viewer populations.
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“ (The) Scenic Beauty Estimation procedure provides measures of landscape beauty 
independent of observer judgmental criteria.”
The application of the SBE procedure involves three main stages.
• “Representing landscapes by color slides.”
• “Presenting slides to observers.”
• “Evaluating observer judgments.”
The first step, representation by color slides, was done in this study with video tape
instead of slides. Videotape was used to represent a more real sense of representation. As
Gobster/Chenowith (1990 pp.2) state:
“ ...landscapes are more dynamic, people are in the landscape and the mere turning 
of one’s head may change the experience radically.”
When recreating in a forest, one looks around and examines the land. Using 
videotape as the medium was an attempt to duplicate this real perspective. The camera was 
hand held and panned 180 degrees. This was done to reveal a large area to the viewer as if 
he/she were actually looking over the land.
An impartial sampling procedure was followed along with this videotaping 
procedure. This was done to make sure no personal biases would be introduced in 
selecting the representative plots. The details of this procedure are listed below.
The second step of the SBE process is to present slides to observers. Since 
videotape was used, videotaped scenes were presented. The 15 videotaped scenes were 
randomly assembled onto a S-VHS video master tape, shown to the respondents at 38 
second lengths of time. After numerous pretests, a 38 second pan was found superior to all
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others, not to fast, yet not to slow to comprehend the setting adequately. Viewers were 
provided with ample time, 8 seconds to mark the paper questionnaire and get ready for the 
next scene.
The third stage of the SBE process is evaluating observer judgments. Collection of 
150 questionnaires evaluating observer judgments came from a number of different groups. 
College students were the main body tested as they have often been used in this type of 
research and results have shown their held aesthetic preferences mirror those of resource 
management professionals and the public at large (Daniel and Boster, 1976; Hollenhorst 
1993).
Resource professionals, members of conservation organizations, and wise use 
groups were also sampled. The Statistical Package for the Social Sciences (SPSS) was 
used for analysis of the data.
B. The Technological M ethods Used In Representing The Differences 
Between Ecological And Scenic Aesthetics.
As previously discussed a ten minute educational video was produced to visually 
explain the differences between scenic and educational aesthetics. This message took the 
conventional form of an educational video explaining both concepts with definitions and 
illustration, photographs and morphs. A morph (or metamorphosis) is the sequential 
transformation of one image into another. The video was designed in two basic pieces.
The first half explained what a scenic aesthetic is and how culturally many individuals see 
nature in a scenic perspective. The second half of the video explained an ecological 
aesthetic and how it differs from an scenic ideal. One of the most important parts of 
explaining the ecological notion was dispelling of the snapshot in time concept. This was 
done by morphing between a series of non-manipulated photographs representing forest 
stand treatments.
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2. Presentation Media/Delivering the Message: Developing The Video
A. Education Portion
There were basically two videotape portions that were designed for this research. 
The first portion was an educational message, approximately ten minutes in length. The 
piece was digitally mastered on a Macintosh Quadra 840AV with an additional four gigabite 
disk array needed for capturing analog video and producing quick time movies. Premiere 
4.0, was used for assembling the pieces into a cohesive document. Along with Premiere, 
Morph 2.5 was used to create a time metamorphosis with photographs to illustrate the 
dynamic nature of forest stands.
A combination of slides, photographs, illustrations, and analog video were all used 
in production of the piece. As previously discussed, analog video was digitized using the 
Radius videovision board. Quality of the piece was S-VHS which is about 400 lines of 
resolution. Resolution measures the quality of a video image based on the number of lines 
that make up the image. Professional broadcast resolution is at least 750 lines with the rule 
of thumb being, the more lines of resolution, the better the picture quality. Regular VHS 
has about half as many or 200 lines of resolution. S-VHS is equated today with an 
“industrial quality” standard. For reasons of cost S-VHS was the format chosen.
A storyboard was constructed which was divided into two sections, scenic and 
ecological aesthetics. Many revisions were done on the storyboard alone trying to make 
sure a balanced approach was taken to both standards. All the information was then 
digitized into the computer. At that point the process of constructing the piece began. 
Because there was only 4 gigabits of storage, the video had to be assembled from three 
separate pieces. Experts in the fields of aesthetics and silviculture examined the video as it 
was assembled, indicating what changes should be made to make sure a clear and accurate
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message was being explained. This turned out to be a very long and drawn out process, 
because of the many changes that had to be made and the lack of enough digital storage 
space. When the visual message was completed, the voice-over was added in the post as 
an analog component. The voice-over talent was chosen on the grounds of being able to 
present a uniform non- biased reading of the script. A male voice was used. The finished 
piece was dubbed onto S-VHS tape for playback.
The field footage was videotaped using a Sony Hi-8 single CCD chip camera and 
edited and mastered on S-VHS. Again part of goal of this process was to professionally 
produce a quality instrument, but at an affordable cost. The reason for this goal was to 
demonstrate that it is now possible to utilize this new technology at an affordable price.
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B. Lick Creek/Sample Area Description
The area from which stand treatments were sampled is Lick Creek , a minor 
drainage located on the east slopes of the Bitterroot mountains in North Central Montana. 
The drainage is about 20 Square km in area. Elevation ranges from 1600m in the valley 
foothills to 2380m in the wilderness area to the West. The area is adjacent to a recreational 
area at manmade Lake Como (Appendix A).
In the past, select harvesting and fire exclusion of this region has seriously altered 
the stand composition. Prior to the 1900’s these semiarid montane forests were dominated 
by park-like stands of old growth Ponderosa Pine, western larch and scattered Douglas-fir 
along with an understory of grasses and shrubs. Years of harvesting these serai species 
along with removal of frequent fires (research indicate fire intervals were at 7 year 
intervals) changed the stand composition. Today these stands are dominated by grand-fir 
and Douglas-fir. These new stands are more susceptible to stand replacing fires, insects 
and disease. Land Managers are trying to bring these forests back to presettlement 
conditions using principles of ecosystem management.
One of the benefits of this site is that photo-points were established beginning in 
1909. These photographs along with harvest records and growth data provide a rare 
glimpse of 80 years of forest development in managed stands of Ponderosa Pines. 
Management goals identified for this area include enhancing tree growth and development 
of forest stands, improving wildlife habitat and aesthetics of the area. The University of 
Montana, the Bitterroot National Forest and the Intermountain Research Station have all 
entered into cooperative agreements to use principles of ecosystem management to meet 
these desired goals. This information establishes the Lick Creek area as an excellent 
research/demonstration forest.
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One of the major demonstration projects is the effect of different harvesting / fire 
regimes on the regeneration and growth of Ponderosa Pine. Units in the area have been 
divided into 4 basic silvicultural treatments, commercially thinned, shelterwood, uneven- 
aged and control plots. There has also been wet and dry bums applied to these areas. 
These are the units that were videotaped for the aesthetic testing preferences of the 
videotape instrument.
C. Sam ple Design And Procedure
Random selection was used in both selecting the plots and the units (the plots reside inside 
units) that were videotaped. There were three blocks of units that were treated either by a 
shelterwood, commercially thinned, or uneven-aged management treatment. Included was a 
fourth block of unaltered plots, as a control units.
“The shelterwood block had an average preharvest basal area of 117ft^2/acre which 
was 82% Ponderosa Pine and a preharvest density of 242 tree/acre which was 64% pine. 
Seventy five percent of the 89 Douglas-fir/acre were < 3 in DBH. Harvesting tool place in 
July and August, 1992. The postharvest stand has 54ff^2/acre and 112 trees/acre.
The commercially thinned block had an average preharvest basal area of 92ft^2/acre 
with 171 trees/acre which were 90% Ponderosa Pine. The harvesting took place in 
September and October, 1992. Post harvest stand characteristics were 61 ft^2acre and 112 
trees/acre (Amo, 1996).
The unevenaged treatments were preharvest basal area of 109 ft ^2 and preharvest 
TPA of 197ft^2 which 90% were Ponderosa Pine. Harvesting took place in the fall of 
1992. Post harvest basal area of 51 ft.^2 and TPA = 64 ft^2 in which 94% were Ponderosa 
Pine (Fiedler, 1996).
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The control plots were not altered***.
Not only were these units treated with a harvesting method, but some of them were either 
burned or unburned with the bum units being a wet or dry burn. As a pre-test, footage 
was shot of the units and compared. One of the significant findings is that respondents 
could not tell the different between units that were wet or dry burned and for that matter 
could not differentiate between a unit that was burned or not. The reason for this was that 
the slash in these plots had been burned two years past which gave time to the understory 
to reestablish itself and cover the bum effects.
At this point it was determined that the sampling procedure would be defined to 
only include the silvicultural treatment and not the bum. Therefore the sample of plots were 
divided into four basic treatments, commercially thinned, uneven-aged, shelterwood and 
control. Using a common random selection table, random plots were chosen to be 
videotaped. Most of these units were identified by aluminum tags on rebar stakes. This 
made identification of the randomly selected plots in the larger units possible.
D. Video Procedure On The Plots (Adapted SBE Method)
After the randomly selected units were decided upon, a list was made of the plots 
that needed to be videotaped. Days that had the same weather pattems were chosen to do 
the videotaping. Some of the plots were much better marked than others. It was important 
to locate the markers on adjacent plots to make sure the randomly selected plot was the plot 
that was actually being videotaped.
(Note: Photographs o f the units are not provided because a photograph would not provide a com plete 
representation o f a plot. Please refer to the a copy of the videotape to see the plots in their entirety.)
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Upon viewing practice footage a pan of 180° was decided upon because it gave the 
viewer enough of a feeling of the quality of landscape. Along with the random selection of 
the plot, a random selection of the direction to be panned by the camera was also chosen. 
Because of the non-level nature of the landscapes videotaped, the camera was hand-held 
during the process instead of put on a tripod. The tripod method was initially tried, but did 
not represent the landscape in the way someone would actually view it. For example, if the 
random selection point happened to be on a site that included steep topographical inclines, 
the camera might end up revealing a non representative view of that site. This would 
happen because as the camera was level on the horizontal line at the starting point of the 
pan, as the camera panned reaching the incline, the point of view (POV) no longer revealed 
the landscape. All that was visible in the camera was a small piece (the steep-hill) of the 
landscape. Therefore the camera being hand held was able to follow the contours of the 
land to provide a much better representation of the site. Each time a plot was videotaped 
five or six pans were made of the same plot. This was to insure capturing a very smooth 
properly lit pan of the plot. The shot footage was taken back to the University where it was 
edited down to sixteen randomly ordered scenes of approximately 38 seconds apiece of 
each of the four settings. Preceding the sixteen randomly ordered settings were 3 practices 
settings to introduce or give a feel of what the following sixteen settings were going to look 
like.
3. The Questionnaire
The questionnaire was divided into six parts (Appendix C ) . Part one defined the 
context in which the sixteen settings should be judged. The context was defined as: 
“Numerous types of settings can result from forest management in a semi-primitive 
motorized area. We are interested in how appropriate you think it would be for you to 
participate in your most frequent type of outdoor recreational activity within a series of 
possible settings. During the following nine minutes you will see 16 forested settings for
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38 seconds each. These settings are all part of experimental ecological silvicultural 
treatments on Lick Creek in the Bitterroot National Forest. After viewing each setting you 
will be asked to rate the aesthetic appropriateness of encountering each setting in an area 
with the following characteristics:”
An area characterized by a predominately natural or natural appearing environment.
• Moderate to large size.
• Interaction between users is low.
• Evidence of other users is often present.
• Area is managed in such a way that minimum restrictions may be present, but are 
subtle.
• Motorized use is permitted.
We will show you a series of forested sites that each represent an area larger than 
10 football fields. Indicate your assessment of each setting on a scale of 1-5; with *T” 
being very appropriate and “5” being very inappropriate. A “3” means you are indifferent 
to the setting. The respondents then circled a number 1 to 5, with a 1 being very 
appropriate, 2 being appropriate, 3 being neutral, 4 being inappropriate, and a 5 being very 
inappropriate- which gauged their personal opinion of each given setting. This was the 
basis of rating the four silvicultural treatments.
Part two of the questionnaire was a fifteen question inventory called the New 
Ecological Paradigm (NEP). These fifteen questions were used to measure the general 
strength of one’s ecological orientation. Dunlap (1992) came up with these revised fifteen 
questions after criticisms that were raised from the first set of questions he created in 1978 
with Van Liere. Current research indicates it is a powerful tool for measuring the multi­
dimensional aspect of one’s general ecological orientation (Dunlap et al., 1992). The 
fifteen questions were asked in a seven-point, Likert scale format.
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The third part of the questionnaire was a section of nineteen questions which asked 
respondents to describe how often one participates in a type of recreational activity. There 
was a Likert scale of four choices, never, seldom, fairly often and frequently. The activities 
described included activities such as hiking, backpacking and hunting, to power boating, 
snowmobiling, and driving all terrain vehicles.
The fourth section was the demographic section asking for information such as size 
of community lived in, age, level of schooling, gender, and whether the respondent or 
respondents family was involved in any aspect of recreation, forest product, or land 
managing agency.
Part five was to determine the amount of information the respondent learned from 
the educational portion of the videotape. There were eight questions which asked the 
respondents to answer yes, no, or not sure about educational information. The purpose of 
this section was twofold. First to see if the videotape was effective in teaching the 
respondents new material. And secondly to discern whether the respondent learned the 
information from the tape or whether the respondent previously knew the information. An 
example of a question would be, “Disturbances are an integral part of forest stand 
dynamics” or “Stand development consists of four basic stages.” (Note, technically, this is 
too simplistic of a explanation of stand development and technically is incorrect.)
The last section, part six, were five questions asking specific information on the 
quality of the videotape material. There was a question dealing with the level of 
understandability of the educational portion; a question which asked if a balanced view of 
scenic and ecological aesthetics was presented; if the audio portion was sufficient in 
explaining the visuals, whether video footage was easier to evaluate than still photographs, 
and whether the time change photography was an effective tool to illustrate the dynamic 
nature of forest stands. Again a five point Likert scale was used to evaluate the 
respondent’s answer. A respondent could either strongly agree, agree, be neutral, disagree 
or strongly disagree.
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4. The Subjects
The original goal of this research was to sample the videotape in front of four types 
of groups. The four groups would be students, resource professionals, conservation 
organizations and resource extraction groups. The reason for these four subgroups was to 
be able to compare and contrast results between groups. The NEP was used to ensure that 
if the sample size of a certain group was too small, individuals from groups could be 
pooled together based on their ecological orientation.
The process of setting up testing times with different groups was often complicated. 
First, to insure conformity of the videotape and monitor, the same 20” JVC Monitor and 
JVC S-VHS deck and videotape were used in each testing procedure. Being invited to a 
meeting was a process in itself, because the testing process of showing the tape and filling 
out the questionnaire took at least 40 minutes. There were no financial incentives for 
participating in the study. A number of organizations were contacted. The reply back from 
the big resource extraction industries in the area. Stone Container Corporation, Plum Creek 
Timber, and Stimson Lumber were all a resounding no. In comparison, grassroots 
conservation/extraction groups, modest in membership but grand on receptivity were 
amenable. Many of these small organizations could never guarantee how many members 
might attend the session. Compounded with weather conditions ( the testing was done in 
November, December and January) these organizations could never guarantee how many 
members would turn out. Another obstacle was that most of these groups were not based 
in Missoula, so travel time from 1.5 hours to 5 hours one way to a meeting was a reality. 
Lamentable, there was not enough money in the budget to go out and sample all these small 
organizations, except for a few. For example the Wise Use For Grass Roots organization 
based out of Hamilton, Montana had 7 members show up and the Friends of the Bitterroots 
(a conservation organization) had 12 members show up. Not only did the small group 
sizes create sampling problems, but the way one would get scheduled into their meetings 
created an uncertainly of whether one would be able to sample all of them. The project
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would be scheduled after the regular meeting was finished. The intention was to split the 
group into two parts, show one part the educational message and not the others. 
Unfortunately, I believed in some of these meetings I could lose half of my sample size. 
With such a small group sizes already, losing half of the participants would be a severe 
detriment. So in a few cases the educational portion was shown to the whole group 
because individuals could be pooled using the NEP test and further pooled into larger 
groups of those who have seen the video and those who have not.
The groups sampled were a soils science class, a recreational science class, 
wilderness and civilization and a recreational management class, an extractive resource 
group, a conservation organization and a chapter of resource professionals. The total N 
size for all these groups was 148.
IV A nalysis And Results
1 .Socio-D em ographic Characteristics
Socio-demographic characteristics such as age, education, gender, and size of community 
one has lived most of their life was asked in this study. A profile of a typical respondent 
could be constructed, but because the sample size was made up of more distinct groups, it 
will be better to list some general characteristics along with group characteristics. The 
sample size of the study was 145 cases. There were seven groups that were tested. The 
group break down of the 145 cases is as follows.
Table 1 Groups Sampled.
GROUP SAMPLE SIZE DATE TESTED
Wildland Recreation Management 37 11/95
Programming and Recreation 18 11/95
Wilderness/Civilization 16 11/95
Soils 37 11/95
Wise-Use for the Bitterroots 7 12/95
Friends of Bitterroot 10 12/95
Society of Foresters/Kalispell 17 1/96
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a. Population
Population will be the first characteristic discussed. Residents from larger communities 
may tend to have different views than residents of smaller communities. The bar chart 
gives a very clear explanation of where the population breakdown occurs.
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Figure 1 Population of Respondents Communities.
Looking at the population data, the largest segment or 30.3% of the sample came 
from an community larger than 10,000 but smaller than 50,000. Next in order was 26.1% 
of the sampled respondents. These respondents have lived in a community larger than
50,000 people for the majority of their lives. Pooling these two communities together one 
finds 56.4% of the population came from a community larger than 10,000 people. In this 
sample a significant number of respondents, 20.4% of the population, came from a rural 
community. Later when examining the results of how respondents placed in the New 
Ecological Paradigm test, community size will be examined to see if community size has
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any correlation with the percentage of individuals that fall into the environmentalist 
category.
Population statistics can be broken down by group. For example, in University of 
Montana classes, the majority of respondents come from population centers with more than
10,000 residents. In Wildland Recreation Management, 79% of respondents came from a 
communities larger than 10,000 with only 8.1% coming from a rural setting. In the 
Programming and Recreation class 61.1% came from a community greater than 10,000 
with only 16.7% coming from a rural setting In the Wilderness and Civilization class 
76.5% came from a community larger than 10,000 residents with only 11.8 % coming 
from a rural community. However the opposite is true when examining the more resource 
oriented groups. For example in the Wise use group, 57.1% of respondents came from a 
rural setting and 0% came from a community larger than 50,000 and in the Society of 
American Foresters group 41.2% came from a rural environment with only 5.9% coming 
from a community larger than 50,000. Whether this difference in group make-up will have 
any significance in examining the appropriateness of silvicultural treatments is yet to be 
determined. In the very least, one can see that the University classes tested are made up of 
students from larger urban centers while the resource groups hail from significantly smaller 
communities. This difference may be attributed to a large percentage of the student body 
attending University of Montana from out of State or perhaps some other factors.
B. Education
When examining the educational levels of those tested, one finds this group is very 
highly educated (Table 2). Ninety-four percent of those tested have some college or higher 
educational level. Even respondents that have not attended college 5.6%, all in the very 
least have graduated from High school. The individuals tested here are very well educated
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compared to national levels where 75% of Americans do not have a College Degree (Erbe, 
1996).
Table 2 Educational Levels of Respondents: N=145.
EDUCATION PERCENTAGE VALID CUMULATIVE
PERCENTAGE PERCENTAGE
Graduated 5.5 5.6 5.6
High School
Some College 62.1 62.5 68.1
Graduated 23.4 23.6 91.7
From College
Graduate Work 8.3 8.3 100
When broken down by groups, the University classes all have extremely high 
educational levels which is to be expected. Examining the resource groups one finds that 
57.1% of the wise use group graduated from college, 100% of the Friends of the 
Bitterroots have either graduated from College or have done graduate work, and the 94.1 % 
of the Society of Foresters have graduated from college or done graduate work.
C. Age
It is extremely difficult to identify a valid mean age of the participants in this study, 
because of a significant difference in age proportion between the University groups and the 
resource groups. The mean age for the entire sample is 31.2 years old (Table 3). However 
when broken down by group a different story unfolds. The mean age of University 
students was 24.2 years old for the four groups. When the Resource groups are examined.
40
the Wise Use group had a mean age of 70 years, the Friends of the Bitterroots had a mean 
age of 55.5 years and the American Society of Foresters have a mean age of 44.2 years. 
Taking the average of these resource groups one finds the mean age to be 56.8 years old. 
One can see the significant age difference of 32.6 years between the respondents from the 
Resource and the University Groups. This has a logical basis as University students 
usually attend school in their 20’s while an older crowd of individuals, frequently retirees 
might have more time to devote to their personal agendas. A group by group table follows:
Table 3 M ean Age By Group: N=145.
Group Mean Standard Deviation
Wildland Recreation Management 25.1 5.76
Programming and Recreation 24.5 5.27
Wilderness and Civilization 23.5 8.71
Soils 24.0 5.45
Wise Use 70.8 6.38
Friends of the Bitterroots 55.5 14.12
Society of American Foresters 44.2 8.98
Entire Population 31.2 15.07
D. Gender
The delineation of gender was not a 50/50 split which is a constant objective of most 
research. As Figure two indicates 32.9% of respondents were female and 67.1% of 
respondents were male. Just about a two to one ratio in favor of men. The reason for this 
skewed representation is mostly likely based upon the percentage of males versus females
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working or being schooled in natural resources. Why the natural resources field is 
dominated by men could be a basis for discussion or further research. However, when 
examining the results of the data there was no indication of response differences between 
males and females. For that reason no weighing of gender data was necessary.
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Figure 2 Gender
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2. Objective /H ypotheses/ Results
The remainder of this chapter is laid out in a sequential fashion beginning with objectives 
and hypotheses followed with answers accompanied by statistical qualification and 
discussion. This approach is taken for its straight forward manner and because this method 
provides a form for lucid explanations.
A. O bjective/H ypothesis One
Objective 1. Evaluate the relationship between awareness of ecological aesthetics and 
perceived appropriateness of silvicultural treatments.
HI Perceived appropriateness of ecosystem management treatments increases with 
education about picturesque and ecological aesthetics.
R esu lt
People were asked to gage the appropriateness of different treatments as shown by the 
videotape. From these responses, there is no significance in the appropriateness of control, 
uneven-aged, shelterwood or commercially thinned harvested units between those who saw 
the video and those who did not. The F-test shows the significance levels are .14, .35, .76. 
and .64 all greater than .05 which indicates no significant difference between the four 
treatments (table four). In essence both the silvicultural treatments and the control unit were 
all found to be appropriate in a recreational context. Hypothesis one is rejected. Perceived 
appropriateness of ecosystem management treatments did not increase with education about 
picturesque and ecological aesthetics.
There are many reasons why respondents could have found all four treatments as 
appropriate. Factors such as context, baselines, knowledge, and representation could have 
influenced respondents and should be examined before reaching a definitive conclusion.
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Table 4 Silvicultural Treatm ent by Group Score: n=145.
TREATMENT MEAN
SAW
SCORE
VIDEO
STANDARD
YES
DEVIATION
NO
SIGNIF F
yes no yes no
CONTROL 2.34 2.17 .5696 .4948 .1418 2.1
UNEVEN-AGED 2.59 2.48 .5459 .5750 .3553 .86
SHELTERWOOD 3.00 2.96 .6765 .6441 .7601 .09
COMMERCIALLY 2.89 2.82 .4907 .7465 .6144 .25
THINNED
Discussion: Hypothesis One
All Silvicultural Treatments Were Appropriate In Context,
From analyzing the collected data there was no significance difference between the 
appropriateness of four the silvicultural treatments viewed. One could interpret this finding 
to report that the public does not find any of the tested silvicultural treatments as not 
appropriate. Consequently this could validate the wood products industries sentiment to 
always use more extreme harvesting techniques such as commercially thinned treatments. 
Would not some interests be up in arms to see all harvesting done in visually severe fashion 
Real world experience suggests that they would be upset about clearcutting and burning.
It was hypothesized that there should have been a difference, especially between the 
control setting and the commercially thinned harvested setting. These settings are 
hypothetically quite different. Did respondents find the commercially thinned harvested 
treatment appropriate because as the literature suggests, these units provide clear vistas and
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resemble somewhat of a park like stand? Or were all the units found appropriate because of 
the recreational context from which the units were viewed? What rationale would account 
for there being no significant difference between the four viewed settings? Many 
interesting perspectives arise when reflecting about this question.
First, the context in which these settings were examined could have influenced 
responses. Respondents were asked how appropriate it would be to participate in your 
most frequent type of outdoor activity in the setting. Now the type of recreational activity 
one participated in could affect the way the respondent viewed the setting. For example if a 
respondent is an avid wilderness backpacker and only recreated in a semi-primitive 
motorized area on the way to a wilderness backcountry site, the respondent might not have 
strong feelings on how the area looked. Or another example would be if the respondent 
was an enthusiastic hunter. A hunter would view an recreational area on hunting criteria 
and would rate a landscape with clear vistas (commercially thinned harvested areas) as 
appropriate. Consequently one basing the appropriateness of the settings on one’s own 
recreational preference, could find the suitability of all the settings as appropriate. Besides 
context, other reasons could account for the appropriateness of all the settings.
The Type O f Silvicultural Treatment Was Not Differentiated.
A. Lack O f Typical Baselines
Statistics reported in chapter four suggest there were no significance differences in 
perceived appropriateness between any of the four settings. Were most respondents hard 
pressed from lack of a typical baseline to evaluate the settings when examining the settings 
on videotape? This being the case, perhaps initially establishing baselines where 
respondents saw units that were both clearcut and old growth would have benefited 
respondents by providing criteria to more accurately judge the treatments. Further study of 
this hypothesis should test two separate groups, one with baselines and one without.
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B. Lack O f Extensive Knowledge O f Harvesting Techniques
Without extensive knowledge of harvesting techniques some of the differences 
between videotaped settings could have been difficult to discern. Would an uninformed 
individual be able to see a difference between an uneven-aged and a select cut? In support 
of having difficulty in seeing differences between the treatments, often times respondents 
believed the same footage was used more than once. However no footage or setting was 
repeated. During the pretest, difficulty discerning between dry or wet burned units was 
found to be an issue. Again this could indicate the difficulty respondents had in 
differentiating the settings from one another.
C. Poor Representation O f The Silvicultural Treatments
Poor representation of the silvicultural treatments is another justification why the 
respondents viewed all the units as appropriate. There were four different types of settings 
videotaped in a random selection process. Randomness was used to make sure no biases 
would become part of the study. There was a scientific soundness and yet a possible flaw 
of using random selection in videotaping silvicultural treatments. The strength was the 
removal any biases of a selection process; the weakness was that the unit videotaped was 
not always a good representation of treatment type. For example, the randomly selected 
area videotaped did not comprise a cross section of different aged trees. Accordingly the 
unit did not look like an uneven-aged unit should look. The silvaculturist in charge of the 
uneven-aged plots upon viewing the videotaped treatments believed some shelterwood and 
uneven-aged treated units did not clearly represent shelterwood and uneven-aged units. 
However in this study it was decided to stay with the random selection process. The 
reason was twofold, first, eliminate any study biases and second, in the field there is no 
guarantee that a certain type of management action is going to look like it is suppose too. 
Therefore the path followed was to stay with random selection as the preferred method to
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chose which silvicultural treated units to videotape. Perhaps in another study of this nature 
it might be advantageous to compare the two methods, random selection Vs. selected 
representation to see if there would be a significance difference. Or perhaps just more 
replications of the treatments would have helped.
Before final determination that all silvicultural treatments examined here are 
appropriate, there are a number of factors such as context, baselines, knowledge, and 
representation that should be reviewed before reaching a definitive conclusion.
Nevertheless this is a valuable start in determining the aesthetic preferences of different 
silvicultural treatments used in ecosystem management.
Viewing Forests From Stand Level
A majority of literature and research to date examines aesthetic preferences from a 
vista viewpoint and not a stand perspective. Characteristics of large diameter trees along 
with tree age and height are the factors which influence an individuals like or dislike of a 
forest. However, this research has indicated that on a stand level, such characteristics such 
as tree size, age and height might not be as important. Individuals in this study tolerated a 
number of different settings with a spectrum of unconventional trees and varied silvicultural 
treatments.
Again the implication here is of general public acceptance of more economically 
feasible silvicultural treatments when the public sees the treatment from a stand level. 
Perhaps this is because the public feels and enjoys the open feeling of harvesting 
techniques. Discerning this study’s near view vistas of silvicultural treatments were 
viewed as appropriate in a recreational context. Notwithstanding, more research needs to 
be done to discover the aesthetic preferences of forest silvacultural treatments from a stand 
perspective.
47
B. O bjective/H ypothesis Two
Objective 2. To determine if education in ecological aesthetics affects environmental 
values.
H2 Participants who view the video on Environmental Aesthetics will have to be more 
accepting of utilitarian management values.
R esu lt
Looking at the three groups that were split, Recreation Management, Wilderness and 
Civilization, and Soils one finds by comparing the total mean score of the setting ratings 
that respondents who saw the video had a more utilitarian view. The term utilitarian is used 
here to characterize respondents who viewed silvicultural treatments as resource extractors. 
By examining the mean score (table 5) those who saw the video treatment rated silvicultural 
treatments higher or more appropriate (2.59) than those who did not (2.50) (figures 3). 
When comparing the three groups that were split (figure 3) one can see the higher level of 
utilitarianism in those who viewed the video. Those who saw the video found silvicultural 
treatments as more appropriate than those who did not. However when examining the 
significance level of this difference .5351 (table 5) it is not statistically significant. 
Therefore the implication is that the video message did not have an effect on those who 
viewed the educational message. Hypothesis two is rejected.
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Table 5 Analysis of Variance
Dependent Variable New Ecological Paradigm by Final Control 
(Recr. Mang.,Wildciv,Soils,)
Group Mean Std Dev. Cases
Saw Video 2.59 .7381 42
Not See video 2.50 .6938 48
Source Sum of Sq. D. F. Mean Sq f Sig
Between Groups .1981 1 .1981 .3878 .5351
Within Groups 44.9592 88 .5109
Viewed Video 
Control Group
5
O0)
Q
7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5 
1.0
Saw Video Did Not See Video
Figure 3 Influence of Video On Utilitarian Values Control
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C. O bjective/H ypothesis Two B
Objective 2 B. To determine if education in ecological aesthetics affects environmental 
values.
H2 B The perceived appropriateness of ecosystem management practices within a 
recreational context will be positively correlated with environmental values.
R esu lt
To examine the relationship between education in ecological aesthetics and environmental 
values a correlation coefficient was used. By comparing the new ecological paradigm 
scores with perceived appropriateness of silvicultural treatments table six reveals the 
following information. Table six is a direct comparison between appropriateness and 
utilitarianism. The higher the utilitarianism value of the respondent, the higher the level of 
appropriateness. The correlation (table 6) reveals that respondents who were more 
utilitarian in value found the shelterwood (R = .3295) units to be the most appropriate with 
the commercially thinned harvested units (R = .2452) ranking second. These utilitarian 
respondents are more ambivalent about the uneven-aged and the control units with 
correlation’s of .1897 and .1188 respectively. Respondents with less utilitarian values saw 
little difference in the appropriateness of all four treatments but found them all less 
appropriate than respondents with more utilitarian values. Figure five illustrates this point 
showing the levels of utilitarian values relative to levels of appropriateness. The 
ramification here is that those with more utilitarian values are more likely to find ecosystem 
management stand treatments appropriate in recreational settings.
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Table 6 Correlation Coefficients of Silvicultural Treatments
Degree o f Appropriateness of M anagement Techniques
CONTRLLD UNEVEN SHELTER COMMERC
Degree of utilitarianism .1188 .1897 .3259 .2452
P= .158 .024 .000 .004
H igh
A p propriateness:
L ow
Shelterw ood  
omm ercially thinned  
U n even-aged  
Control
H igh
Degree of Utilitarianism
Figure 4 Degree of Utilitarianism
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D iscussion: H ypothesis Two
Aesthetics Could Be Decided by Personal Biases.
We have examined a number of factors such as context, baseline, knowledge, 
representation, and even view that could have influenced the results. However education 
was the basis of this study. After analysis of this study one learned most of the 
respondents were already knowledgeable about natural resources, ecosystem management 
and aesthetics. Because of this prior knowledge it was difficult to determine how much the 
respondents actually learned from the video message. A pretest would have aided in 
determining the value of the video message. The questionnaire had tried to discern what 
respondents learned but because of the ambiguous wording the results were inconclusive. 
The end result: personal education level could have influenced aesthetic appropriateness 
values. After eighty years of fire suppression the Forest Service prefers harvesting as the 
method for regaining once dominant park like stands of productive Ponderosa Pine forests. 
Respondents highly educated in the ecosystem management process are taught that 
harvesting timber is desirable to bring the ecosystem back into balance. This education bias 
could have been a factor in finding the appropriateness for all the treatments.
A Ten M inute Video M essage Might Not Be Enough.
Ultimately in a society where individuals are bombarded with information daily, more than 
a ten minute videotaped message will probably be needed to overcome engraved 
predilection. A change of values was expected in this study because it was hypothesized 
most individuals would not be educated and informed of the differences between scenic and 
ecological aesthetics. As the statistics pointed out however, most respondents had prior 
knowledge of these aesthetic notions. In this research, one viewing of information was a 
start, but follow up as with any form of education is as important. In a time where visual 
mediums heavily dominate society, strong visual messages will continue being extremely
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significant. The World Wide Web is predicted to become the new television of the 21 
century. The Forest Service has just recently joined the revolution with its own web site. 
The Forest Service’s site on the World Wide Web should be an important tool for 
continuing to educate and inform their constituents, especially on the merits of ecosystem 
management.
D. O bjective/H ypothesis Three
O bjective 3. Produce a video tape to articulate the difference between scenic and 
ecological aesthetics.
H3a Recipients will know more about aesthetics after they saw the video than before they 
did.
R esu lts
The results were not as expected. Reviewing table seven most of the respondents 
did not learn much new information on scenic and ecological aesthetics-at least by their 
own indication. One reason might be that they were a highly educated group. Ninety four 
percent of those tested have some college or higher education and most have a background 
in natural resources study.
The other reason that the study found respondents did not learn any new material 
could be that the questions asked were just too simple.
The questionnaire was worded to determine two facts. First a question was asked to 
determine if the respondent understood the information presented on scenic and ecological 
aesthetics. Four questions were asked on aesthetic issues and four were asked on 
ecological concepts. Then respondents were supposed to indicate whether this material 
was learned from the video or from prior knowledge. However the structure of the 
questions and the responses given indicate respondents did not answer the questions 
properly. What can be positively resolved is whether respondents had prior knowledge of 
the material.
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The questions most known by respondents before viewing the video were as 
follows; “disturbances are an integral part of forest stand dynamics” rated highest with 
91 .9% of respondents knowing this information before viewing the video. “Some forest 
management activities are believed to mimic natural disturbances” came next with 88.6% of 
respondents knowing this information before hand. “Picturesque images of natural settings 
surround us daily” came in at 84.9%. “Aldo Leopold viewed the environment as ever 
changing” at 83.4%. Surprising at 81.1% many people knew “American yards are 
designed from a scenic aesthetic point of view”. “Stand development consists of 4 basic 
stages” rated sixth at 59.4%. “Hudson River Valley painters often took artistic license 
painting the Western US” rated seventh at 53.0%. And the least known fact at 36.2%. was 
question two, that asked about the three terms used to describe landscapes, the beautiful the 
sublime and the picturesque.
In conclusion to hypothesis three, “recipients will know more about aesthetics after they 
saw the video than before they did” is not accepted. A significant number of respondents 
had prior knowledge of aesthetic issues.
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Table 7 Awareness of Scenic and Ecological Aesthetics
Aware o f Inform ation Before Viewing Video
Question No Yes Not Sure
Yards 6.8% 81.1% 12.2%
Terms 42.0% 36.2% 21.7%
Hudson 36.4% 53.0% 10.6%
Aldo Leopold 5.6% 83.4% 11.1%
Mimic 5.7% 88.6% 5.7%
Development 23.2% 59.4% 17.4%
Picturesque 6.8% 84.9% 8.2%
Disturbance 2.7% 91.9% 5.4%
Table 8 TERMS2 by TERMS 1
Terms 1
Terms 2 N o Y es Not Sure Total
N o 40 13.1%
Y es 92.9 60 92.3 82.0%
Not Sure 7.1 7.7 4.9%
Total 45.9% 32.8% 21.3% 100%
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E. O bjective/H ypothesis Three B
O bjective 3. Produce a video tape to articulate the difference between scenic and 
ecological aesthetics.
H3b. The respondents will agree the video was helpful in understanding aesthetics.
In section six of the questionnaire, respondents were asked the ensuing five questions 
about the video tape.
Q u estions
1. The segments of the video about scenic and ecological aesthetics were easy to 
understand.
2. The video presented a balanced view of scenic and ecological ideals.
3. The audio portion of the video was sufficient in explaining the visuals.
4. Video footage of forest settings made providing your evaluations easier than still 
photographs would have.
5. The time change videography helped illustrate the dynamic nature of forest stands'**.
R esu lts This hypothesis was overwhelmingly supported as demonstrated by the statistics 
revealed in the subsequent charts. Examining the results of each question independently 
will show how the video faired under analysis of its different attributes. Then summarizing 
the results of these five questions will illustrate the overwhelming support of hypothesis 
3b.
It should be remembered that only individuals exposed to the educational portion o f the video answered 
these f ive  questions.
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Table 9 Respondents View of Quality of Video message
Q uestion Stron gly
A gree
Agree Neutral D isagree Strongly
D isagree
Total
Easy to 
U nderstand
7.9 69.7 15.8 6.6 0 100%
B alanced
V iew
5.3 51.3 30.3 9.2 3.9 100%
A udio
S u ffic ien t
11.8 61.8 14.5 7.9 3.9 100%
V ideo
Better
30.4 43.1 17.6 5.9 2.9 100%
Tim e
C hange
46.1 38.2 11.8 2.6 1.3 100%
Question One
1. The segments of the video about scenic and ecological aesthetics were easy to 
understand.
From examination of the data one can see that those who agreed and strongly agreed with 
the question amounted to a significant 77.6% of respondents. In fact only 6.6% of 
respondents disagreed, with 15.8% of respondents asserting a neutral position. This is not 
surprising because of the large amounts of time, and energy, spent critiquing the 
storyboard. In addition to the numerous revisions of the voice-over narration and the 
visuals, jargon and terms that might be difficult to understand or comprehend were 
eliminated.
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Question Two
The video presented a balanced view of scenic and ecological ideals.
In the second question the response was not as strong but still significant as 56.6% 
of respondents either agreed or strongly agreed that the video presented a balance view of 
scenic and ecological aesthetics. Thirty point three percent of respondents remained neutral 
with 13.1% of respondents either disagreeing or strongly disagreeing that the video gave a 
balanced view of scenic and ecological ideals. One factor that could have influenced this 
question was the amount of running time dedicated to each concept. Because the concept 
of scenic aesthetics was a much easier concept to explain than ecological aesthetics, the 
ratio of the ten minutes was 2 to 1 in favor of ecological ideals. This factor of time could 
have been one of the reasons why 13.1% respondents believed the video did not present a 
balanced view of these two concepts.
Question Three
The audio portion of the video was sufficient in explaining the visuals.
In the audio question respondents were asked if the audio was sufficient in explaining the 
visuals. Respondents that agreed or strongly agreed amounted to a significant 73.6% of 
the total. Only 11.8% of respondents disagreed and 14.5%. of respondents remained 
neutral. Almost 3/4 of those respondents who saw the video believed the audio was very 
comfortable with the video.
Question Four
Video footage of forest settings made providing your evaluations easier than still 
photographs would have.
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In a very engaging category of whether viewing video tape was a better medium than still 
photographs to evaluate forest stands, a significant number of respondents 73.5% agreed 
or strongly agreed. More significant was that only 8.8% of respondents disagreed. Also 
17.6% of respondents remained neutral. Having roughly 15% of respondents in the last 
three questions is beginning to possible show a trend that the same individuals stayed 
neutral response wise to quality of the videotape questions.
Why these respondents remained neutral about these questions is unclear. The 
important fact might be that these folks just did not care to answer these questions. Having 
them remain neutral could be good so that these respondents would not skew this data.
The other implication here is that the videotape medium, being able to better 
represent an area, (perhaps by revealing a 180 degree pan of the area) gives viewers a better 
viewpoint of a site than slides or a picture. Perhaps being able to hear the actual sounds of 
the forest helped the video medium transcend still photography. In future research which 
brings the forest to the respondents videotape will be much better tool than a still 
photograph.
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Question Five
The time change videography helped illustrate the dynamic nature of forest stands.
In the final query about the video medium, the question asked whether videography 
helped illustrate the dynamic nature of forest stands. It was actually computer 
metamorphosis software that was responsible for the morphing and that was transferred to 
videotape. Here the ramification is that modem technology can actually help illustrate the 
dynamic kinetic energy of nature. The largest percentage of agree or strongly agree 
respondents (74.3%) believed this helped illustrate the dynamic nature of forest stands. 
With this knowledge, for example, the Forest Service could start instilling into the minds of 
the public this dynamic change that was impossible to do just a few years ago.
D iscussion H ypothesis Three
Hypothesis 3b was overwhelming supported. Only one question had an acceptance 
rate of less than 70%. That was question two which asked whether the video presented a 
balanced view between ecological and scenic aesthetics. Question three received an 
acceptance rate of approximately 57%. This acceptance rate is probably due to the fact that 
the time allocated in the video to ecological aesthetics was more than twice that of scenic 
aesthetics. Why? The concept of ecological aesthetics was more difficult to explain, hence 
more time needed to explain the concept. Questions one, three, and four (was the video 
easy to understand, was the audio sufficient, and is video a better medium than 
photographs) had an agree rate of 70% plus. And question five which asked about the time 
change imagery had a approval rate of approximately 84%. One can see from these results 
that the video was helpful in understanding aesthetics.
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V ideo/Technology Assists in Understanding Temporal Dynamics
Reviewing conclusions in Hypothesis three B, the overall conclusion was the video 
was helpful in understanding aesthetics. Moreover, a significant number of respondents 
73.5% agreed or strongly agreed videotape was a better medium than photographs. With 
computer metamorphosis software 74.3% of respondents believed this helped illustrate the 
dynamic nature of forest stands. By comparing those who saw the video treatment against 
those who did not, respondents who saw the video message rated silvicultural treatments 
more appropriate (2.59) than those who did not see the educational message (2.50) but the 
results were statistically insignificant. It can not be substantially concluded that this visual 
imagery technology does make a difference.
Future Research
One of the more interesting aspects of this research was the involvement and 
utilization of hardware and software that has just become available. The technology of this 
visual imagery hardware/software is changing so quickly that greater quality imagery at 
lesser costs are continuing to happen. It is a full time vocation to stay up with the 
developments in this arena. For example, real-time post production software and hardware 
is becoming affordable to the point where researchers will soon be able to do broadcast 
quality imagery, instead of industrial grade. The post production process will be done in 
real-time instead of having to wait out current day exhaustive rendering times. Even digital 
hardware such as broadcast quality video cameras are now priced within the reach of 
researchers. Researchers today can use technology like Apple Computer’s virtual reality 
software to view forest stands in a 360° environment, which is controlled by the viewer. 
This is an exciting time for those involved in this technology.
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Summary o f  Raised Questions
This research on aesthetics issues has answered several questions but has raised new
questions at the same time.
• Would a different contextual setting (respondents were asked how appropriate it would 
be to participate in your most frequent type of outdoor activity in the presented setting) 
have made a difference?
• Would establishing a baseline by which to judge the silvicultural treatments have made 
a difference?
• Would informing the respondents about the different type of harvesting techniques have 
made the distinction between the units easier to perceive?
• Would picking good representational models instead of random selection of the 
depicted silvicultural treatments have helped respondents see differences more clearly?
• Would testing respondents from both vista and stand perspectives have helped to see if 
the viewpoint clearly makes a difference?
• Would having pretest and post-tests could aided in determining preconceived personal 
aesthetic biases?
These questions raised by this research leave the door open for additional research in
testing the affect of interpretative messages and the video medium on aesthetic perceptions
and evaluations of ecosystem management practices.
V C onclusion
A. Sum m ary  o f  S tudy
Findings indicate participants viewing the silvicultural treatments, shelterwood, 
commercially thinned, uneven-aged, and the control settings, from a stand viewpoint, 
found them all appropriate in a recreational context. There are many reasons why 
respondents could have found all four treatments as appropriate. Factors such as context, 
baselines, knowledge, representation, and education could have influenced respondents 
and should be examined before reaching a definitive conclusion.
Those who saw the video treatment rated silvicultural treatments higher or more 
appropriate, functional, or utilitarian than those who did not. However the result was not 
significant. The implication, is that the video message did have an effect on those who 
viewed the educational message, but that it was not one of statistical significance. 
Participants who viewed the video on environmental aesthetics tend to be more accepting of 
utilitarian management values.
The higher the utilitarianism value of the respondent, the higher the level of 
appropriateness of managed silvicultural treatments. The correlation table revealed that 
respondents found the shelterwood units to be the most appropriate with the commercially 
thinned harvested units ranking second. People have stronger impressions about these 
shelterwood and commercially thinned treatments, and are more ambivalent about the 
uneven-aged and the controlled units.
Strong support was found in using digital and videotape technology as a tool to 
educate and inform participants. Most individuals tested were found already to be highly 
educated in the differences between scenic and ecological aesthetics. Individuals had prior 
knowledge of most of the terms and concepts prior to viewing the educational video.
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B. The Need For Accessible Visualization Tools
Working on the public involvement process in the Stevensville West Central Area 
of the Bitterroot National Forest, while researching scenic and ecological aesthetic issues 
has exhibited the public’s continued significant involvement in the management of our 
National Forests. The realization is that the public needs simple to understand visual aids 
that represent how stands will be altered by man and nature. Most of the technology the 
Forest Service currently uses, promotes modeling programs that are difficult for the public 
to understand. These modeling programs are not going to be the tools that convince the 
public to sign on with ecosystem management principles. Programs and imagery which 
reveals stand and vista changes over time, like video and the metamorphosis technology 
used in this study will be the tools that the public will embrace. Unless the public are taken 
out into the field to be shown ecological change first hand it will be extremely difficult to 
convince the public without tools of this nature. In a world that makes so little time 
available to spend time in the field, bringing the forest into the home of Americans will be 
the method of education of the future.
C. Management and Policy
In this current atmosphere of government downsizing, public resource management 
agencies are employers of a smaller workforce. These agencies responsible for managing 
the nation's natural resources have a difficult task ahead of them. Informing and educating 
the public with limited human and economic resources is and will continue to be a 
challenge. This challenge can be met with use of emerging technologies (for example, 
those used in this study) and experts who know how to operate this technology. More 
budget dollars spent in the divisions of multimedia and research to purchase equipment and
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hire individuals could be some of these resource agencies best investment for future 
management of our natural resources.
D. Endless Future Possibilities
Already the educational video produced for this study is being used for educational 
purposes. The Flathead chapter of Society of American Foresters, in their annual educate 
the public about forestry fair, used the video as a teaching tool demonstrating the 
differences between seenic and ecological aesthetics. It is quite a reward to find that the 
video is being used to help inform and teach the public about forest aesthetics. But what 
about the future?
Watching digital imagery technology evolve over the course of this study has been a 
unprecedented experience. The possibilities of future visual imagery research will go in the 
future is endless. One example, that of distribution, involves this technology being sent to 
homes through the World Wide Web. This new technology could be the most effective 
way to inform the public of ecosystem management principles. The public could see, 
learn, and respond to forest issues in their own homes.
Yes the forest can be brought to the people and it is happening now.
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Scenic and Ecological Aesthetics 
Questionnaire
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A  S u rv e y  o f  th e  A p p ro p r ia te n e s s  o f  F o re s t  S ta n d  T re a tm e n ts
School o f Forestry  
University o f Montana
Group Number_____
ID N u m b er_________
This is an anonymous questionnaire 
Please do not write your name on the questionnaire.
Part I
Numerous types of settings can result from forest management in a semi-primitive 
motorized area. We are interested in how appropriate you think it would be for you to 
participate in your most frequent type of outdoor recreational activity within a series of 
possible settings. During the following 9 minutes you will see 16 forested settings for 38 
seconds each. These settings are all part of experimental ecological silvicultural treatments 
on Lick Creek in the Bitterroot National Forest. After viewing each setting you will be 
asked to rate the aesthetic appropriateness of encountering each setting in an area with the 
following characteristics:
An area characterized by a predominately natural or natural appearing environment. 
Moderate to large size.
Interaction between users is low.
Evidence of other users is often present.
Area is managed in such a way that minimum restrictions may be present, but are 
subtle.
Motorized use is permitted.
We will show you a series of forested sites that each represent an area larger than 10 
football fields. Indicate your assessment of each setting on a scale of 1-5; with “ 1” being 
very appropriate and “5” being very inappropriate. A “3” means you are indifferent to the 
setting.
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Practice Settings
Lets try 3 practice settings first.
DIRECTIONS; For each Practice Setting, circle the number which most accurately gauges 
your personal opinion of the given setting.
SETTINGS
VERY
APPROPRIATE APPROPRIATE NEUTRAL INAPPROPRIATE
VERY
INAPPROPRIATE
PRACTICE SETTING 1 1 2 3 4 5
PRACTICE SETTING 2 1 2 3 4 5
PRACTICE SETTING 3 1 2 3 4 5
Settings
For each of the following settings circle the number which most accurately gauges your
SETTING
VERY
APPROPRIATE APPROPRIATE NEUTRAL INAPPROPRIATE
VERY
INAPPROPRIATE
SETTING 1 1 2 3 4 5
SETTING 2 1 2 3 4 5
SETTING 3 1 2 3 4 5
SETTING 4 1 2 3 4 5
SETTING 5 1 2 3 4 5
SETTING 6 1 2 3 4 5
SETTING 7 1 2 3 4 5
SETTINGS 1 2 3 4 5
SETTING 9 1 2 3 4 5
SETTING 10 1 2 3 4 5
SETTING 11 1 2 3 4 5
SETTING 12 1 2 3 4 5
SETTING 13 1 2 3 4 5
SETTING 14 1 2 3 4 5
SETTING 15 1 2 3 4 5
SETTING 16 1 2 3 4 5
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Part II Your opinion about our National Forests
Please circle the num ber that indicates your level of disagreement or agreement with the following 
statem ents concerning m anaging National Forests.____________________________________________
Strongly Agree M ildly Neutral
Agree Agree
M ildly Disagree Strongly  
Disagree________________ Disagree
1.) We are approaching the limit 
o f the number o f people the 
earth can support.
1
2.) Humans have the right to 
m odify the natural 
environment to suit their 
needs.
3.) When humans interfere with 
nature it often produces 
disastrous consequences.
4 .) Human ingenuity will insure 
that we do NOT make the earth 
unlivable.
5.) Humans are severely abusing 
the environment.
6.) The earth has plenty of 
natural resources if we just 
learn how to develop them.
7.) Plants and animals have as 
much right as humans to 
e x is t.
8.) The balance o f nature is strong 
enough to cope with the 
impacts of modem industrial 
n ation s.
9.) Despite our special abilities 
humans are still subject to the 
laws of nature.
10.) The so-called “ecological 
crisis” facing humankind has 
been greatly exaggerated.
11.) The earth is like a spaceship 
with only limited room and 
resources.
12.) Humans were meant to rule 
over the rest o f nature.
13.) The balance o f nature is very 
delicate and easily upset.
79
14.) Humans w ill eventually learn 
enough about how nature 
works to be able to control 
it .
15.) If things continue on their 
present course, we w ill soon 
experience a major 
eco log ica l catastrophe.
PART III OUTDOOR ACTIVITIES
Please circle the number that best describes how often you participate in the following 
outdoor activities.
ACnVITY NEVER SELDOM FAIRLY OFTEN FREQUENTLY
1. Hiking
1 2 3 4
2. Backpacking
1 2 3 4
3. Pleasure driving
1 2 3 4
4. Canoeing
1 2 3 4
5. Fishing
1 2 3 4
6. Camping
1 2 3 4
7, Gathering Wood
1 2 3 4
8. X-country Skiing
1 2 3 4
9. Nature Study
1 2 3 4
10. Snow m obiling
1 2 3 4
11. B icyclin g
1 2 3 4
12. Power Boating
1 2 3 4
13. Driving All Terrain 
veh ic les 1 2 3 4
14. V iew ing /
Photographing
nature/wildlife
1 2 3 4
15. Horseback riding
1 2 3 4
16. Using an 
Interpretive 
Service
1 2 3 4
80
17. V isiting a
monument, historic 
or cultural site.
1 2 3 4
18. Berry/M ushroom  
p ick in g 1 2 3 4
19. Hunting 1 2 3 4
P art IV
W e would like to ask you a few questions about yourself. The information will be used only to report 
com parisons between groups o f people and your responses will be kept CONFIDENTIAL
1. W hich o f the following best describes where you have lived most of your life? (check one). 
 A  rural area
 A city or town with a population of less than 5,000 people
 A city or town with a population between 5,000 and 10,000 people
 A city or town with a population between 10,000 and 50,000 people
 A city or town with a population over 50,000 people.
2. W hat is your a g e ? __________________
3. W hat is the highest level of education you have completed? (please check one) 
 No formal education
 Attended elementary school
 A ttended high school
 Graduated from high school or received G.E.D.
 Attended college or vocational school
 Graduated from college Degree i n _______________________________
 Graduate work or graduate degree in ______________________________
4. W hat is your gender? 
5
Female M ale
Do you or any m em ber o f your im mediate family depend upon the resort, tourism, or recreation 
industry for your prim ary source of income?
 No
 Yes
6. Do you or any m em ber o f your immediate family depend upon the resort, tourism, or recreation industry
for your secondary source of income?
 No
 Yes
7. Do you or any m em ber of your immediate family depend upon the forest products industry for your 
prim ary source o f income?
 No
 Yes
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8. Do you or any m em ber of your immediate family depend upon the forest products industry for your 
secondary source of income?
 No
 Yes
9. Do you or any m em ber o f your im mediate family belong to a forest managing agency which is
dependent for your primary source of income?
 No
 Yes
10. Do you or any m em ber o f your immediate family belong to a forest managing agency which is 
dependent for your secondary source of income?
 No
 Yes
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(ONLY COM PLETE THIS SECTION, IF YOU HAVE VIEWED 
EDUCATIONAL SECTION OF THE VIDEO)
Part V Awareness of Scenic and Ecological Aesthetics
First, please indicate whether or not you were aware of the following items Before or 
A fter  you viewed the video tape.
Select two numbers in each row.
Question Aware Of Before 
Video
Learned From 
Video
1. Many people believe American yards 
are designed from a scenic aesthetic 
point of view.
2. Three terms that are often used to 
describe landscapes are the beautiful, 
the sublime, and the picturesque,
3. Hudson River Valley painters often 
took artistic license painting the 
Western US.
4. Aldo Leopold viewed the 
environment as ever changing.
5. Some forest management activities are 
believed to mimic natural 
disturbances.
6. Stand development consists of 4 basic 
stages.
7. Picturesque images of natural settings 
surround us daily.
8. Disturbances are an integral part of 
forest stand dynamics.
No Yes Not
Sure
No Yes Not
Sure
1 2 3 1 2 3
1 2 3 1 2 3
1 2 3 1 2 3
1 2 3 1 2 3
1 2 3 1 2 3
I 2 3 1 2 3
1 2 3 1 2 3
1 2 3 1 2 3
Part VI
We would like to ask you a few final questions about the video tape.
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QUESTION
1. The segments of the video
about scenic and ecological 
aesthetics were easy to 
understand.
2. The video presented a
balanced view of scenic 
and ecological ideals.
3. The audio portion of the
video was sufficient in 
explaining the visuals.
4. Video footage of forest
settings made providing 
your evaluations easier 
than still photographs 
would have.
5. The time change
videography helped 
illustrate the dynamic 
nature of forest stands.
Strongly
Agree
1
Agree
2
Neutral
3
Disagree
4
Strongly
Disagree
Thanks Again For Your Help.
